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Introduction
Tropical forests support much of the Earth's biological diversity and contribute substantially to ( Fig. 1) , we can select from among these approaches with more assurance of success in terms of 125 low financial costs, better biodiversity conservation, and broad social and environmental 126 benefits. 127 128
Fig. 1 here 129
To facilitate communication about restoration strategies for forests modified from their primary, 130 old growth, or mature condition (P 0 in Fig. 1) , we define the following arbitrary set of states. 131
Forests in state A are slightly degraded but retain some trees above the minimum diameter at 132 breast height (DBH) for legal harvesting (DBH limits for tropical countries are provided in the 133 Supplementary Materials). Forests in state B are moderately degraded due to having lost their 134 legally harvestable trees but retain many that are just smaller than the minimum cutting diameter 135 (for legal harvest). Forests in state C are highly degraded insofar as they contain only trees much 136 smaller than the minimum cutting diameter. Finally, forests in state D are critically degraded 137 insofar as they have few residual trees of any size (but enough for the area to still be considered 138 "forest"; Fig. 2) . 139 SDF refers to areas where timber harvesting was restricted to the legally permitted fraction of 155 trees and only occurred in accordance with government-specified minimum cutting cycles or at 156 longer intervals. The degradation is due to regulated harvests being more intensive and more 157 frequent than the forest can biologically sustain, at least in the absence of silvicultural treatments, 158 as well as due to harvesting by untrained and inadequately supervised workers operating without 159 the aid of adequate harvest plans. The consequent reductions in carbon stocks and high-value 160 tree species are represented by the transition from points P 0 to A. 161
162
To restore SDF, we propose reductions in logging intensities, avoidance of timber harvesting 163 from steep slopes and other environmentally sensitive areas, and lengthening of cutting cycles, 164 as appropriate, coupled with the use of reduced-impact logging techniques and liberation 165 treatments of future crop trees in the residual stand. These changes in management practices that 166 serve to reduce wood waste and logging damage, and to increase the growth of future crop trees 167 are termed reduced-impact logging plus silviculture (RIL+; refer to contains some small trees, but carbon stocks are reduced to <20% of SDF values (Table 1) . 220
Initial restoration of such areas begins with stopping the causes of degradation and allowing 221 natural recovery processes to proceed, but such processes often need to be accelerated by involves the use of a "taungya" system in which native tree species are inter-planted with annual 235 crops; after two or so food crops have been harvested, the trees come to dominate the area and 236 the farmers move to another area to repeat the process. Eventually, thinning may be needed to 237 accelerate the growth of desired individuals, thus speeding the transition from point C' to B". 238
The residues from pruning and thinning might be used for forage or fuelwood by nearby 239 communities. With increasing forest stature, stopping the causes of degradation continues to be 240 important as the recovery proceeds from B'' to A'''. Eventually, during the final restoration phase 241 (A'" to P D ), RIL+ treatments become appropriate. 242 243
Making these Strategies Work 244
A major constraint on the success of restoration interventions is the continued availability of 245 funding, but some of the options we describe are not expensive to implement. For example, the 246 switch from excessively destructive to reduced-impact logging reportedly ranges from having 247 
Conclusions 281
Restoring degraded tropical forests has a huge potential for mitigating global climate change by 282 enhancing carbon stocks. Among the approaches discussed, the first is to stop the causes of 283 degradation and allow forests to regenerate on their own. The second approach is to accelerate 284 tree regeneration and growth through application of any of a variety of silvicultural treatments. 285
The 
